Page 1 of 1 




CONTINUATION REISSUE PATENT APPLICATION 
TRANSMITTAL 



Atto^iey Docket No.: ROZMAN SORE 



First Named Inventor or Application Identifier: Allen Frank Rozman 



INIIiill 



Express Mail Label No.: EL176028766US 

Continuation Reissue Application of U.S. Patent Application Serial No. 
09/039,106 

Filing Date: March 13, 1998 



Address to: Assistant Commissioner of Patents and Trademarks 
Box Reissue Patent Application 
Washington, D.C. 20231 



APPLICATION FOR REISSUE OF: 

(check applicable box) 



Utihty Patent 



Design Patent 



Plant Patent 




APPLICATION ELEMENTS 

1. Fee Transmittal Form 



(Submit an original, and a duplicate for fee processing) 

y 2. specification & Claims ]2 total pages 
(amended, if appropriate) 

y 3. Drawing(s) 4 total pages 

(proposed amendments, if appropriate) 

y/ 4. Reissue Oath/ Declaration 

Continuation Declaration 3 pages 
Parent Declaration 3 pages 
I (37CFRL175)(PTO/SB/5}or52) 

\y 5r Origmal U.S. Patent 



y Offer to Surrender Original Patent from Parent Application 1 page 
\ (37 CFR lJ78)(PTO/SB/53 orPTO/SB/54) 

y 6. Original U.S. Patent currently assigned? 



\ ^ Yes No 

I (\fy^s, check applicable box(es)) 

y v. Written Consent of all Assignees from Parent Application 
^ Assignee's Assent to Reissue j, page 

\ Supplemental Assent of the Assignee to Reissue i page 

• Second Supplemental Assent of the Assignee to Reissue 1 

\ page (PTO/SB/53 or 54) 

'-.y 8. 37 CFR 3.73(b) Statement from Parent Application 
\ Certificate under 37 C.F.R. 3.73(b) 1 page 

\ Supplemental Certificate under 37 C.F.R. 3.73(b) with 

Attachments 8 pages 



ACCOMPANYING APPLICATION PARTS 

_ 9. Transfer drawings from Patent File 

_ 10. Foreign Priority Claim (35 USC 119) (if applicable) 

_1 1. Information Disclosure Statement (IDS)/PTO-1449 
Copies of IDS Citations 

_12. English Translation of Reissue Oath/Declaration (if applicable) 

n. Small Entity Statement(s) 

Statement filed in prior application. Status still 

proper and desired 

_14, Preliminary Amendment with Red-lined Drawings JJ pages 



y 15. Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

16. Other: Express Mail Certificate of Mailing 



1 5 . Correspondence Address 

Address all fiiture communications: (May only be completed by applicant, or attorney or agent of record) 

Glenn W. Boisbrun 
HiTT Chwang & Gaines, P.C. 
225 University PI: 
275 
Richar< 



Date 



HITT CHWANG & GAINES, P.C. 
225 University Plaza 
275 West Campbell Road 
Richardson, Texas 75080 
(972) 480-8800 
Fax: (972)480-8865 




Address of signatory: 



Glenn 
Registration No. 39,615 



_ inventor(s) 
filed under L34(a) 
_ assignee of complete interest 
_ attorney or agent of record 



Atty. Docket No. ROZMAN 6 



PATENT 



IN THE UNTIED STATES PATENT AND TILy>EMARK OmCE 

REISSUE APPLICATION 
U.S. Patent No.: 5,528,482 
Issued: Jmie 18, 1996 

Applicant: Allen Frank Rozman 

Title: Low Loss Synchronous Rectifier For Application 

to Clamped-Mode Pow«: Converters 

ASSIGNEE'S ASSENT TO REISSUE 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

The undersigned Assignee is the ownw of the entire interest in U.S. Patent 
Number 5,528,482 to Allen Frank Rozman by an Assignment that is recorded in the 
United States Patent and Trademark Office at Reel 7023, Frames 441-443. In accordance 
with the provisions of 37 C.F.R. § 1.172, the Assignee hereby consents to the filing of the 
accompanying reissue application and further consents to the filing of the reissue oatii by 
the inventor thereof. 



Lucent Technologies Inc. 




By: M. R. Greene 

Title: Actmg President - Intellectual Property 



Date: J-XS'-'l / 
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PATENT 



IN THE UNIHED STATES PATENT AND TRADEMARK OFFICE 



REISSUE APPLICATION 



U.S. Patent No. 
Issued: 
Applicant: 
Title: 



5,528,482 
June 18, 1996 
Allen Frank Rozman 

Low Loss Synchronous Rectifier For Application 
to Clamped-Mode Power Converters 



p SUPPLEMENTAL ASSENT OF THE ASSIGNEE TO REISSUE 

|ij Honorable Commissioner of Patents and Trademarks 
=0 Washington, D.C. 20231 

fSir. 

L The undersigned Assignee is the owner of the entire interest in U.S. Patent Nxmber 
y 5,528,482 to Allen Frank Rozman. The right of ownership is established by virtue of an Assignment 
hJfrom Allen Frank Roaman to AT&T Corp, that is recorded in the United States Patent and 
'STxademark Office at Reel 7023, Frames 441-443 and by a subsequent Assignment from AT&T Corp. 
to Lucent Technologies Inc. that is recorded in flie United States Patent and Trademark OflBce at 
Reel 8102, Frame 0142. In accordance with the provisions of 37 C.FJR. §1.172, the Assignee hereby 
consents to the filing of the accompanying reissue Application and further consents to the filing of 
the reissue Declaration by the inventor thereof. 

Lucent Technologies Inc., 




Date: 



IL^vjreene 

Title: Acting President - Intellectual Property 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFHCE 

REISSUE APPLICATION 

U.S. Patent No.: 5,528,482 
Serial No.: 08/225,027 
Issued: June 18, 1996 

Applicant: Allen Frank Rozman 

Title: Low Loss Synchronous Rectifier For Application 

to Clamped-Mode Power Converters 

I SECOND SU PPLEMENTAL ASSENT OF THE ASSIGNEE TO RETSSTIF, 

S= Box: Reissue 

H: Honorable Commissioner of Patents and Trademarks 
It Washington, D.C. 20231 

U Sir: 

fy The undersigned assignee is the owner of the entire ri^t, title and interest in U.S. Patent 

Number 5,528,482 to Allen Frank Rozman. In accordance with the provisions of 37 CJ.R §1.172, 
the assignee hereby consents to the filing of the accompanying reissue AppUcation and fiirfher 
consents to the filing of the reissue Declaration by the mventor thereof A Certificate under 37 
C.F.R. §3.73(b) is submitted herewith thereby estabhshing a right of the assignee to take action. 

Lucent Technologies Inc., 



By: 




M. R. Greene 

, , «, «0 Title: Vice President - Law 

Date: /-/ f 
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IN THE UMTED STATES PATENT AND TRADEMARK OFFICE 
REISSUE APPLICATION 



U.S. PatentNo.: 5,528,482 
Issued: June 18, 1996 

Applicant: Allen Frank Rozman 

Title: Lotv Loss Synchronous Rectifier For Application 

to Clamped-Mode Power Converters 



CERTIFICATE UNDER 37 C.F JL 3.73(Vi 

S Honorable Commissioner of Patents and Trademarks 
nj Washington, D,C. 20231 

isir: 

51' Luc^t Technologies Inc., a Delaware corporation, certifies that it is the Assignee of the 
^ entire right, title and interest in the patent application identified above by virtue of an Assignment 
\|fi:om Allen Frank Ro2man to AT&T Corp. that is recorded m the United States Patent and 
,o Trademark Office at Reel 7023, Frames 441-443 and by a subsequent Assigmnent from AT&T Corp, 
to Lucent Technologies Inc. that is recorded in the United States Patent and Trademark Office at 
Reel 8102, Frame 0142. The undersigned is empowered to sign this Certificate on behalf of the 
Assignee. 

Lucent Technologies inc.. 




Date: 



M. R. Greene 
Title: Acting President - Intellectual Property 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



REISSUE APPLICATION 



U.S. Patent No. 
Serial No.: 
Issued: 
Applicant: 
Title: 



5,528,482 
08/225,027 
June 18, 1996 
Allen Frank Ro2man 

Low Loss Synchronous Rectifier For Application 
to Clamped-Mode Power Converters 



SUPPLEMENTAL CERTmCATE UNDER 37 C.F.R. 3.73n>) 



ry Box: Reissue 

N Honorable Commissioner of Patents and Trademarks 
^ Washington, D.C. 20231 



Sir: 

Lucent Technologies Inc., a corporation organized and existing under the laws of the State 
of Delaware and having its principal office at 600 Mountain Avenue, Murray Hill, New Jersey, 
07974-0636, U.S.A., certifies it is the sole owner of the entire right, title and interest in the U.S. 
patent identified above by virtue of a chain of title from the inventor to the current assignee as set 
forth below. 



1 . Lucent Technologies Inc., is the owner by assignment of the entire right, title, and 

interest in the above-identified patent inaPatentAssigmnentAgreementrecorded in the U.S.Patent 
and Trademark Office ("USPTO") at Reel No. 8102, Frame 0142. 

2. Hie prior assignee, AT&T Corp., reestablished itself status quo ante as the owner of 
all AT&T IPM Corp. Intellectual property, including the above-identified patent, in a Rescission 
Agreement attached hereto (this document is the only document in the chain of title not recorded in 
the USPTO). 

3. Prior to reestablishing itself status quo ante as the owner of the above-identified 
^ patent, AT&T Corp. agreed to transfer all right, title, and interest in its inteUectual property which 
J included the above-identified patent to AT&T PM Corp. in an agreement recorded on Reel No. 
;| 7467, Frame 05 11. 

:5 4. The prior assignee, AT&T Corp., was the owner by assignment of the entire right, 

r title, and interest in the above-identified patent by virtue of an assignment recorded in the USPTO 

at Reel No. 7023, Frame 0441. 
,n The undersigned has reviewed all the documents in tiie chain of title of the patent identified 

above and, to tiie best of the undersigned's knowledge and belief, titie is in the assignee, Lucent 

Technologies Inc. 

The undersigned (whose titie is supplied below) is empowered to sign this Certificate on 
behalf of the assignee. 



I hereby declare that all statements made herein of my omi knowledge are true, and that all 
statements made on infomiation and behef are believed to be true; and further, that these statements 
are made with the knowledge that willful false statements, and the like so made, are punishable by 
fine or imprisonment, or both under. Section 1001, Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the patent. 

Lucent Technologies Inc., 

M. R. Greene^ 
Title: Vice President - Law 



Date: /- { g -9 ^ 



Attachment: Agreement to Rescind the Assignment of Intellectual Property 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

CONTINUATION REISSUE APPLICATION 
U.S. Application Serial No.: 09/039 J06 
Applicant: Allen Frank Rozman 

Title: Low Loss Synchronous Rectifier for Application to 

Clamped-Mode Power Converters 

Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Box: Reissue 

Sir: 

EXPRESS MAIL CERTIFICATE OF MAILING 

I hereby certify that the foregoing items are being deposited with the United States Postal 

Service "Express Mail Post Office to Addressee" (Mailing Label No. EL176028766US) service 

under 37 C.F.R. § 1.10 on the date indicated below and is addressed to: 

Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Box: Reissue 

- Reissue Transmittal Form; 

- Fee Transmittal Letter; 

- Reissue Specification & Claims; 

- Drawings (4 sheets); 

- Continuation Reissue Declaration; 

- copy of parent Reissue Declaration; 

- original U.S. Patent No. 5,528,482; 



- Offer to Surrender; 

- Assignee's Assent to Reissue; 

- Supplemental Assent of the Assignee to Reissue; 

- Second Supplemental Assent of the Assignee to Reissue; 

- Certificate Under 37 C.F.R. 3.73(b); 

- Supplemental Certificate Under 37 C.F.R. 3, 73(b) with Attachments; 

- Preliminary Amendment with red-lined drawings; and 

- a postcard receipt. 



Date Mailed: 



HiTT Chwang & Gaines P.C. 
225 University Plaza 
275 West Campbell Road 
Richardson, Texas 75080 
(972) 480-8800 




Stephanie Stafford 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of: 

ALLEN FRANK ROZMAN 

For: LOW LOSS SYNCHRONOUS RECTIFIER FOR APPLICATION 

TO CLAMPED-MODE POWER CONVERTERS 




O 

m 

H 

m 

S PRELIMINARY AMENDMENT 



Before examination of the above-identified application, please amend it as set forth below. 



IN THE SPECIFICATION: 



Kindly amend the specification by inserting before the first line: 

—This application is a continuation of reissue application Serial Number 09/039, 106, filed 
on March 13, 1998, currently pending. The above-listed application Serial Number 09/039,106 
is commonly assigned with the present invention and is incorporated herein by reference.- 

IN THE CLAIMS: 

Kindly cancel Claims 1-60 without prejudice or disclauner. 

Kindly add Claims 61-110 as follows: 

—61. A method of operating a power converter, comprising: 

providing a power transformer having a plurality of windings; 

limiting a voltage across at least one of said plurality of windings with a clamping circuit 
during a clamping interval of said power converter; and 

rectifying said voltage with a synchronous rectification device having a control terminal 
responsive to a signal across at least one of said plurality of windings such that said synchronous 
rectification device is active for substantially all of said clamping interval.— 



~62. The method as claimed in claim 61 wherein said clamping circuit is directly 
connected to said power transformer. ~ 

-63. The method as claimed in claim 61 wherein said clamping circuit is coupled to a 
primary winding of said power transformer.— 

—64. The method as claimed in claim 61 wherein said power transformer has a center- 
tapped secondary winding. - 

"5 —65. The method as claimed in claim 61 further comprising connecting a primary 

m winding of said power transformer to an input of said power converter during a first cyclic 
w interval of said power converter.-- 

Si —66. The method as claimed in claim 61 further comprising a further synchronous 

^ rectification device, coupled to said power transformer, that is active during a first cyclic interval 
of said power converter. ~ 

-67. The method as claimed in claim 61 further comprising a rectification device, 
coupled to said power transformer, that is active during a first cyclic interval of said power 
converter.™ 
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~68. The method as claimed in claim 61 wherein said clamping circuit comprises a 
switching device connected in series with a capacitor.— 

—69. The method as claimed in claim 68 further comprising controlling said switching 
device with a control circuit. - 

-70. The method as claimed in claim 61 wherein said power converter operates in one 

of: 

a forward mode, 

a flyback mode, and 

a forward/flyback mode.~ 

~71. A method of operating a power converter, comprising: 
providing a power transformer having a plurality of windings; 

coupling a synchronous rectification device, having a control terminal, to at least one of 

said plurality of windings; 

coupling a clamping circuit to said at least one of said plurality of windings; and 
luniting a voltage applied to said control terminal with said clamping circuit such that said 

synchronous rectification device is active for substantially all of a clamping interval. - 

—72. The method as claimed in claim 71 wherein said clamping circuit is directly 
connected to said power transformer.™ 



-73. The method as claimed in claim 71 wherein said clamping circuit is coupled to a 
primary winding of said power transformer. ~ 

-74. The method as claimed in claim 71 wherein said power transformer has a center- 
tapped secondary winding.— 

—75. The method as claimed in claim 71 further comprising connecting a primary 
winding of said power transformer to an input of said power converter during a first cyclic 
^ interval of said power converter.-- 

-76. The method as claimed in claim 71 further comprising a further synchronous 
rectification device, coupled to said power transformer, that is active during a first cyclic interval 
; of said power converter.-- 

^ —11, The method as claimed in claim 71 further comprising a rectification device, 

coupled to said power transformer, that is active during a first cyclic interval of said power 
converter.— 

—78. The method as claimed in claim 71 wherein said clamping circuit comprises a 
switching device connected in series with a capacitor.- 
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—79. The method as claimed in claim 78 further comprising controlling said switching 
device with a control circuit. ~ 

—80. The method as claimed in claim 71 wherein said power converter operates in one 

of: 

a forward mode, 

a flyback mode, and 

a forward/flyback mode.~ 

—81 . A method of operating a power converter, comprising: 
providing a power transformer having a plurality of windings; 

coupling a synchronous rectification device, having a control terminal, to at least one of 

said plurality of windings; 

coupling a clamping circuit to said at least one of said plurality of wmdings; and 
limiting a voltage applied to said control terminal with said clamping circuit such that said 

synchronous rectification device conducts a load current for substantially all of a clamping 

interval.™ 

-82. The method as claimed in claim 81 wherein said clamping circuit is directly 
connected to said power transformer,- 



—83. The method as claimed in claim 81 wherein said clamping circuit is coupled to a 
primary winding of said power transformer.-- 

—84. The method as claimed in claim 81 wherein said power transformer has a center- 
tapped secondary winding.- 

-85. The method as claimed in claim 81 further comprising connecting a primary 
winding of said power transformer to an input of said power converter during a first cyclic 
interval of said power converter. ~ 

~86. The method as claimed in claun 81 further comprising a further synchronous 
rectification device, coupled to said power transformer, that is active during a first cyclic interval 
of said power converter. ~ 

—87. The method as claimed in claim 81 further comprising a rectification device, 
coupled to said power transformer, that is active durmg a first cyclic interval of said power 
converter. ~ 

-88. The method as claimed in claim 81 wherem said clamping circuit comprises a 
switching device connected in series with a capacitor.— 
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-89. The method as claimed in claim 88 further comprising controlling said switching 
device with a control circuit.- 

~90, The method as claimed in claim 81 wherein said power converter operates in one 

of: 

a forward mode, 

a flyback mode, and 

a forward/flyback mode.~ 

-91 . A method of operating a power converter, comprising: 

providing a power transformer having a plurality of windings; 

coupling a synchronous rectification device, having a control termmal responsive to a drive 
signal, to at least one of said plurality of windings; 

coupling a clamping circuit to said at least one of said plurality of windings; and 

luniting said drive signal applied to said control terminal with said clamping circuit such 
that said drive signal is continuous for substantially all of a clamping interval.- 

—92. The method as claimed in claim 91 wherein said clamping circuit is directly 
connected to said power transformer.-- 

—93. The method as claimed in claim 91 wherein said clamping circuit is coupled to a 
primary winding of said power transformer.-- 



—94. The method as claimed in claim 91 wherein said power transformer has a center- 
tapped secondary winding,-- 

~95. The method as claimed in claim 91 further comprising connecting a primary 
winding of said power transformer to an input of said power converter during a first cyclic 
interval of said power converter. ~ 

~96. The method as claimed in claim 91 further comprising a further synchronous 
rectification device, coupled to said power transformer, that is active during a first cyclic interval 
of said power converter. ~ 

~97. The method as claimed m claun 91 further comprising a rectification device, 
coupled to said power transformer, that is active during a first cyclic mterval of said power 
converter. ~ 

-98. The method as claimed in claim 91 wherein said clamping circuit comprises a 
switching device connected in series with a capacitor. ~ 

-99. The method as claimed in claim 98 further comprising controlling said switching 
device with a control circuit.-- 
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-100. The method as claimed in claim 91 wherein said power converter operates in one 

of: 

a forward mode, 

a flyback mode, and 

a forward/flyback mode,~ 

-101. A method of operating a power converter, comprising: 

accepting a DC voltage at an input of said power converter; 

providing current to a load coupled to an output of said power converter; 

transforming a voltage from said input to said output with a power transformer having at 
least one primary winding and at least one secondary winding; 

periodically connecting said input to said at least one primary winding during a first cyclic 
interval of said power converter; 

limiting said voltage across said at least one secondary winding with a clamping circuit 
during a clamping interval of said power converter; and 

rectifying said voltage with a synchronous rectification device having a control terminal 
responsive to a signal across said at least one secondary winding such that said synchronous 
rectification device is active for substantially all of said clamping interval.-- 

—102. The method as claimed in claim 101 wherein said clamping circuit is directly 
connected to said power transformer.— 
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-103. The method as claimed in claim 101 wherein said clamping circuit is coupled to 
said at least one primary winding of said power transformer, ~ 

—104. The method as claimed in claim 101 wherein said at least one secondary winding 
has a center-tap. - 

—105. The method as claimed in claim 101 further comprising a voltage limiting device 
coupled to said synchronous rectification device. ~ 

—106. The method as claimed in claim 101 further comprising a further synchronous 
rectification device, coupled to said power transformer, that is active during a first cyclic interval 
of said power converter.— 

-107. The method as claimed in claim 101 further comprising a rectification device, 
coupled to said power transformer, that is active during a first cyclic interval of said power 
converter. ™ 

—108. The method as claimed in claim 101 wherein said clamping circuit comprises a 
switching device connected in series with a capacitor. ~ 



-109. The method as claimed in claim 108 further comprising controlling said switching 
device with a control circuit.— 
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-1 10. The method as claimed m claim 101 wherein said power converter operates 

of: 

a forward mode, 

a flyback mode, and 

a forward/flyback mode.- 
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REMARKS 



The Applicant respectfiiUy submits that the foregoing claims are allowable. Therefore, 
a Notice of Allowance for Claims 61-110 is respectfully requested. The Applicant also submits 
herewith a red-lined set of figures identifying the amended figures as "amended" in compliance 
with37C.F.R. § 1.121. 

Should it facilitate allowance of the application, the Examiner is invited to telephone the 
undersigned attorney. The Commissioner is hereby authorized to charge any additional payment 
that may be due or credit any overpayment to Deposit Account No. 12-2325. 



Respectfully submitted, 
HiTT Chwang & Gaines/P.C. 




Glenn W. Boisbrxm 
Registration No. 39,615 



Date: 



225 University Plaza 
275 West Campbell Road 
Richardson, Texas 75080 
(972) 480-8800 
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LOW LOSS SYNCEROKOrS SECi ii^XixK; 
FOE APHJCATIQN TO CLAMF SD>MODS 



This ajjplicanon is a [continiiation in pan] continuation of 
application Ser. No. 08/054,918 filed on Apr, 29, 1993 now 
issued as U.S. Pat. No. 5,303,138 on Apr. 12, 1994 



HELD OF THE INVENTION 

This invendoa islates a) switching Qfpe power coaveasrs^ 
and IE pardcaiar to forward and Syback conyerters having a 
danip-mcds topol<^. 

BACKGROUND OF THE INVENTION is 

Self s> u d aron ized xectitos lefer to rsctifiers using MOS- 
FET lecdfying devices having control tenmnals wMdi are 
drivealsy vol^tges of the winc&ngs of the power transfonner 
in Older to provide the recdScadon of the ouqnxt of the ^ 
nansformer. Use of syndnonous rectifiers has besn limited 
however by the ineSc^ncy of tl^se xecdfiers in boc^ 
den ved convener topologies. ESdency is Ennted doe to t^ 
nature of swkdm^ of Isack deri^^red conveners ft^ bode, 
buck-boost, boost cotrvenersindncSc^forwani and fiyba^ ^\ 
topologies} and due to the varrahnity of the- transfonner re^ 
voltages in Hbz forward 9pe conveners. This variainHty of 
reset vditage limits ihe conduction lime of one of Uie 
MOSEET lecdfias, t TiunnlshIng the effeaiiraess and eS- 
deni^ of feexccdfiec Has is bccanse die lecdi^ing devices ^ 
do not condoct for the MI sw&ching penod mi the gate 
drive energy of one of the lectifrers is cE fsftipai ed, 

SUMMAKSr OF THE INVENTION 

Asynchronocs rectifier is combined widi a damped-mode ^ 
bud: derived power co nve rt e i : in one iHustradve enxbocS* 
inentahyfaiidrectifierindndesaMOffiEriecti^ing device 

; acdye in a first cydic interval of the condncdon/noncon- 
diK:don seqce2K» of the power switdi.' A secQi^ lecd^s^og 

! <kvice eniocEed in oi» ilicstradve embodrmenr as a low j 
forward volta^ drop Inpolar iSode lecti^^ii^ device is 1 

. acd ve during an altemadve interval to die first co ndnc t io n^ 
ncnconducdon iniervaL -The gate drive to the MOSFET 
device is maintained condxmons at a constai^ levd foe 
subsiantiany die all of the second interval by die danqffiog ^ ; 
adion of the g^ampmg ciicultiy of die-converter. This 
continnons drive eahances the efSdency of the lectifiei: 

The Ispolar lecdfier <kyice may aiiso e mbodi ed as a 
MOSFET device in a tecdfieruaa^ two MOSFEI devices. 
The sulgect tecdfier may be ased in bodi forward and 
fiyback power convertsrs. 

BRIEF DESCRIPTION OF THE DRAWING 

HG. lis a sdiemadc of a forward converted of the prior ^ 
artt ha:ving a sysdnonons lectiner; 

HG. 2 is a voltage waveform of the secondary trans- 
former winding of the converter of HG--1; 

HG. 3 is a sdismatic of a ciamped-mocfe forward con- ^ 
verter with a syndnxmoos rectifier enibodying the priadples 
of the isvesdon; 

HG, 4 k z volt^e waveform of the secondary trans- 
fcnner. winding of the .converter of HG. 3; 

HG. 5 is a sdjemadc of another version of a clamped- 65 
mode forward convfflex widi a synchronous i^ctiner 
esibodying the prindples of the invendon; 
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FIG- 6 is a schesssic of another Tcrscn of a dsnn:ed- 
modc fcrwsid convener "with a syuoffcississ rcosf cr 2121 a 
CCTsr tapped scccncsry windfng einbodying tiK: pnru±;Iss 
of ICC invcsiics; 

FIG. 7 is a sd^niaiic of a damped-niods Sybacx csm- 
Tcrtgr with a ^dronogs rectingr gaabcdyisg the p i LxIu Ies 
of thw SI vCTicn; and 

FIG- S is a scncffissic of aa^ahsr Tersicn of a dainped- 
inodc forward convener with a syiicartHious rscjif aisi a 
csstertapt^ secondary wksnng ena?odying tss priixipies 
of tbeinvesccn. 



DEIMLED DESCRIPTION 

15 In ±e co nv ener shown in the HG. U a con v eational 
fcrward topology of the prior art with an isolatifig power 
Trgrrgfnrmgr j$ Combined With a self gyngnrnm?^ syncliio- 
nousxectif e& In ssch a rectzSer controlled dev^:es are nsed 
with the couu'ol texndnals beiz^ drives by an output wimiisg 

^ of the power trsnsfcsxsei^ 

ADC voltage itpit at mpm 100, is cssmected to the 
pnmary wimSi^ llOof thepovf^traasfoxmerhy aMOS- 
FET power switch 101, Tbs- secottdaty wiihSi^ 1^ is 
connected to an. output lead 103 through an output 'Shsr 

^ indcctor 104 and a synchronous rectifier jncludrng the 
MOSFETiectifyiz^ devices 105 and 106. Eadi rectifying 
device indndes al)ody <£ode lOS and 107, respectivdy. 
the power sw^ 101 condoctix^ the ix^ vGltage 

^ is applied across the prisiaxy wining no. Hxesecs^zdaxy 
wxmSng 102 is oriiented in pclaxiiy ta respond to the pixnsa^ 
voit^e widi a current Sow tbi'ouglt die indm^or 104, the 
load c onn e ct ed to output lead ICS axxd back tfaros^ the 
MOSEET rectiSer 10^ to the seomdaxy wxm&xg 102;. Cast- 

^ tinurty of cuixeut Sow in^ie inductor 104» wizen the power 
swi^ 101 is uon-co ndnc r ing, is nwintmnrd by the currest 
path provided byte conduction of the MOSFET sscdSer 
105. An output filter c<ip<tcitor 111 Stunts die outpm of the 
convextetr 

40 Osnductivity of the M0SFE7 rectifiers is contxolkd by 
the gate ddve signals provided by the volt^e d^p ^rliig 
across the secondary winsfing 102. This voltage is shown 
graphically by the volt^ waveform 201 in FIG. 2. During 
the conviction interval T| of the power switdi 101, die 

45 secondary wiafir^ voltage darges the gate of MOS- 
FET 106 to Has it conducting for the entire interval T^. TS» 
MOSFEI 105 is liased m m cond uctii^ Vxring the 
intervaL The conducdng MOSFEI r ect ify n^ devke 1<^ 
provides die cuoent path aHowi:^ energy t r ansf e r to the 

^ outputduringtheintervailTi.UKga^ofMOSFErrecd^ 
106 is charged iniesponse to the h^nst voltage AH of the 
gate ddve energy due to iMs volt^e is <£ss^? at ed. 

As die power MOSFET switch 101 turns oS; the voh^ 
■ V^j OT3SS the secondary wimfii^ 102 reverses poladty just 

55 as the tLnaeiz^rvalTs begins. This voltage reversal hiidates 
a reset of the ttansfoixner monetizing inductancet reso- 
nandy ^charges die gate of M OSFET recdfier lt« and 
begins ch a rging die gate of MOSFET rectiSer 105. As 
shown by die volt^ waveform of HG. 2, die voltage across 

60 the secondaiy winsfing 102 is not a co ns ta nt vahie, but is 
ratte' a variable volt^ thai collies ^ ^ro in die sub- 
sequent time interval T3, whxcb occurs prior to the subse- 
quent conducdon interval of the pow^ switch lOL Th^ 
volt^ is operadve to actually drive the rectifier 105 con- 

€5 dacdngoveronly a pordon of the time interval T2 which is 
indicated by the cross hatdied area 202 associated widi the 
waveform 201 in HG. 2. This substantaally dimiiushes the 
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perfcnnsncc of the rccdncr 105 as a low less rcctiixr 
dcvics, TMs is ^g:*v2icd by the fsc: thai the body ac-o; 
108 of inc rscdfcr 1S5 has a Isrgc fonvsrd vcitsgc crop 
which is ICO Isi^ to cfSdesay cany The load c unca L 

Tac less of sficicrKry of the synchronous rcs:dfcr Hnsis 5 
the overaii euxcicscy of the power convener and has an 
adverse effeci on the possibic power density anaisablc. 
Snice the synchronous leciiSer 105- dees net ccfnrinuously 
conduct throughout ti^ entire switching period, a conven- 
tionai rsctiner cScde (e*g- connected in shnnt with tecdfer 
105) caps?ie of carry ing the load cnrrcnt is leqcired in 
adcntion id M0SF5T rectincr 185. This josEdszcy is 
ihrther ^gravated by the ga a dnve cner^ mssipation 
associated with the MOSFET rectiner 106. This gate drive 
loss may exceed die condaciion ioss for MOSFET recdncr , 
196, ai high swhching fireqtiency (e^g. >300 kHz). 

The emciency of a forward converter with syt xh r os oas 
rccuncation is signifcantly Improved a c co rdi ng the 
invention by using a damp circuit arrsngeznem to linnt the 
rsset voka^e and by using a low forward voltage drop cEode 
in the readying cu ' cui try. Such an arrangement is shown in 
the a±ema^cof FIG. 3, In this forward power converter the 
power MOSFET device 101 is shunted by as eries connee- 
uon of adan^ c2^:acitor321 and a MOSFET switch device 
322. The conducting intervals of power switdi Ml and 
MOSFET dgvicg322 are mutnaHy exdusive.Thgdn^ cyde 25 
of power sw^ 191 is D aiKi the duty cycSs of MOSFET 
device 222 is 1-D. The voltage incrtm of the capacitor 321 
limits the asr^iinide of the reset voit^e ^^pearing across the 
n^qnf*tT7Tng TfldngTrrnrpr during the nan condnrrfng intgrval 
of die MOSFET power switch 101- . 30 

The <Hode 323 of the syndgonoc sreeti fiet; shown in HG. 
3, has been substitmed for the MOSFET devii^ 106 shown 
in the HG.1* Due to the <£ssip atioa o f gate drive energy the 
overall contiibmion cf die MOSFET rectiSer 106 in HG. 1 
is TiTTn>^ The dampin g action of the clflTn^i^ c iiuut i- j 35 
issults in the constam volt^ kvd 4<£2 shown in the voh^ 
waveform 401, across the secondary winding 102« m the 
time period Ta> This constant voltage s^iied to d» gate 
drive of the MOSFET tectiScr 105 dti^ ft mto condccdon 
for die endreT^ reset iiitervaL In this atra^enaent t here is 40 
no need for abipolar or abody <Sode sfaundng the MOSFET 
tectiSer 185. An advantage in^ damped mode converter 
is that the peak inverse volt^ ^Hed to the cSode 323 is 
much less ^lan diat appHed to the ^nniariy portioned 
MOSFETdeviceijiFICLl.Accor&giy the diode 323 may 45 
be a veiy eScientlow voh^ (Sode wbkit may be embod- 
ied by a low voit^ (&7de normaOy considered unsuitable 
for rectifeatton purposes. 

hi die operation of the clamped mock for wa rd con^^rter 
the MOSi^HT switdi 3S is turned oS* just prior xo Turning 50 
the MOSFETpower switdi OIL E^rgy stored in the parasitic 
c^adtances of the MOSFET switchmg devices 101 and 322 
is commutated to die leakage inductance of dw power 
transformer; ^sdiarging the c^^adtance down toward zero 
voitaga During die time interval T3 shown in FIG. 4, voltage 55 
across dK piimaty windn^ is supported by the leakage ' 
indiKtance. The voit^ acn^ die secondary Twndmg 102 
drops to zero value as shown in die FIG. 4, Widi this zero 
voltage level of die secondary win<5ng^ the output indacar 
lesotmdy <Sscharges the gate cffiadtance of the MOSFET 60 
leoiiying device 105 and eventaally forward biases the the 
bipolar doce 323. The del^ dme T3 is a fixed design 
parameter and is a factor in the control of the power switches 
101 and 322, whidi rns^^ be switched to accommodate sofe 
waveforms. This synchronous recdSc^ondrcuit of HG. 3 65 
provides the desired eSdendes lading in the arrangement 
of the circuit ^own in FIG. L 
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Control of ihc cosducsivity of the power sedans 
devices 19-1 ssd 332 is by mcsns of a ccnzol drcdi 350, 
wnich is ccs;xc:cd, by Issc 351, sn cutpm tcrsansi 103 
cf the convener lo sense uie cutcci icnsisKi voiissx Tne 
5 csagQi circuiL3£0 is ggamggrf _ hjr l.^.^^ -Ts^ g^^^j 354^ tt? 
drive *icni±:als of ths power s^tthcs 101 2nd 321 Tae 
drive Signals are coniroiled to rsgulaje an the om p ux vclt^e 
SI cctput seiiiiLii aL Thz esse desiga of a comrol crrrrn'. xo 
sdacve the desired regulation, is wen known in the art and 
hence Is not disdosed in dcsail herein. This control cu ' cul t 
350 is suitable for appHcauon a> tis conversns of FICS. 
5,6 J and 8. 

Anio<5fed version of the drcait of HG,3 is shown in ±e 
drcait sc hemaix of the HQS. The convener of HG. 5 a 
damped nicde forward cotiverter having two gated sycOTO- 
nous reaifying devices 1 65 and In th^ axriwfeent of 
the sjTichrouuus recaSer synchiuuiied lectifyii^ device 
106 can be used without adversdy affecdng lixe eon ve n s r 
eSciency at lower operaimg &eqaencies. 

The dicait of FIG. 6 is a damped mode forward con^^jter 
having a lecdfer analogous to tSsst of FIG 3 in usn:g one 
bipol^ rectifying (Sode. The secondary winsSng is tapped 
crea Tlng two secondazy wincS:^ segments 603 iG^ 
^ The converterofFKl 7 opiates m a gybadc mode; The 
bipolar and synchronous leoiSer device are in a xeversed 
^ connecdonfirom the connection ofHG..3 to accommodate 
the fiybad: operaticn. 

In sons appi^atkms direct app&azion of the gate drive 
signal &ect2y £:om ihe ^condaty winc&g m^ lesnk In 
voli^ sp ikes g xtyi»dTns the rating of die gate, A small 
^ signal MOSFET device S13 is competed tgcocple the gate 
<hive to tiffi MOSFET lecd^ii^ devfce 1115. This device 
may be controEed by the comrbl drive lead 815 to fimit thas 
-pea k volt age ^iied to the, gate irf" rectifier 18£ The 
MOSFET ^yndmmoos re ctifier i s then (Sschazged throc^ 
33 thebcdy (Scde of the M^I^ device 



-4- 



ill 2 power ccnvertsr; cisronsing: 
ss liiuui fcr accsptix!g a DC ^Itsgs; 
a power trsssfcmisr inciTidfng z-pi Lw^sj sod ssccncsiv 

uuufut fcr acCwptf:^^ a losd to be esei^izsd; 
cissipisg xnyrnr^ TTiTililiig a vcliagg and tf;&rtfriJi;'.g ^ 
Tcliage^s iiiiTriE'Ofl acrcss the secosdatj "wiscSr^ si a 

auilig esssi of a clf^ii i 'ip lug isteryal <g a cvcEc pe nce of 
tis power cosiverssr; 
a rsctifer circuit connecdag tire secCTcarv 
uuipuu ani jscjndfng: 

a syschi'ouoiis tecdscatioxi device wii^ a ccncrcl 
atsai conaected to be rgspoasrve to a s^sal across 
uie seccncary ^ivis&tg sssch the syiKhiOiXus 
tectincatu}fi device conducts a load ciuieut ^sdsz 
ssbstancaHy the endre extent of ti» c auipin g lister- 
val; and 

arecd^dng device connected for enaoHsg con dncrf oa 
of the lead cssem don:^ a second interval other 
than the cI^iu^Lig intervaL 

2. In a power converter; comprising 

an input for acceptii^ a DC voltage; 

a power trsnsfonner indmSng a pximazy and secondaiy 
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■ a power switdi forperio<£cafly connecting tiK ii^nt to the 
p rina r y winmng dnnng a second imerval of a cjdac 
period; 

an omput for accep ti r^ a load to be energized; 

damping nzeaos for Iinritins a voltage and exicntHsg the 
' YoUage^s Jiixaiion. across the secondaxy winding ai a 
substantiaOy constant anxpHtnde during sabstantially an 
entire extent of a ciampn^ interval of a cycHc period of 
tiie power converter; 

a rectifier circiiit connecting the ^coi^ary windg^ to ibc 
output; and incindnig; 

a first synchi'onoos rectlficadon dev^e with a control 
temnrtal comzected to be responsive to a i nfT ^I 
across & secondary wintSng sach that the synchn>- 
nous rectification device conducts a bad canent 
dcring sabs f?^ ulally the emire extent of ibt d amping 
interval, and 

a second syndnonoas rectification device wfth a con- ^ 
trol ieit»iiiHl connected to be xesponsrve to a signal 
^:ross the secondary wincSng siKiz that &e second 
synchronoss lectificadon device conducts the load 
cnzrent daring substantially 'Sn entire extent of the 
second interval other than the damfang intervaL * ^ 

3. In a power convener as dafm«^ in claim 1 or 2, 
compnsmgt 

die converter cozmec^ to operate as a forward type 
converter: 

4. k a power converter as dain^d in dann 1 or i 
comprising: 

the converter connect to operate as a fiyback type 
converter, 

5. A switdsing mode power conrortei; conrprising: 
a power transformer inchxcSng a m^x^sizing inductance 

TKjoirir^ perio^c lecyding; 
a first power stage for converdng a DC input into a 
periodic pulsed volta^ ^Hed to a primary wincSng of 
the traiisforme:; indnding: 35 

ad ampifl g dicui t for limiting a volt^ of the transfozn^ 
during the periocScrecycE:^ ata sobstasdaEy constant 
ampHtsde and exter^iirtg the volta^ duration to main- 
tain a coxistaiit voltage for stibstantially an eritife exteiit 
of perictSc recycling; 
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.xjnd power stsgtr for rsaifying as ootpni of a sec- 
ondary wisfeg of th: trs ssfoi -a^ and applying it to a 
Icsd to be sser^ized, incaicSag; 
a synchronous rcctif cr ffic2s(£ng a grsi iscaf jins 
cs:vic5 with a control gate connectsd uj be r ggponsi^ 
Jo a sigsai across the secoisisry winsncg such that 
the synchronous rscuncaiion device com^ a lead 
cairest cjsnng the pencsSc recycmg when the 
clar np igg circuit is acti ve. arui 
a second lecii^ing device ccmacted fiH-enabHi^ con- 
duoics of the .load cuneni when the fist recti^g 
device is soaccEaic±^ ^ T 

A switching mode power converter as ciainied in dasa 
5, &ther comprising: 

second lecti^dng devae comp ' I ses a <Hode. 
^ 7- A switching n»de tyower converter as dflrmg^ m rfarm 
further comprising: 

tia secoiKiiectiftTi^ devkecon^nises arecd^ii^ devke 
wife a control gate aamected to be responsive to a 
signal of the seasidary winsHng. 

S. A switchii^ niode ]x?wer conveiter as daimed m daim 
6 or 7, tother comptising: 

tile secoiKiaiy win(£ng ts^^ped and separated mto to and 
secOTid wirafing segments, and tfae-first rectifyii^- " 
device' is connected so fee first win<fix^ segment and fee 
second rectifying device is connected to the second 
wincing segnient 

9. A switdaiE^ nsode power amvojer as cilaimed in daim 
6 or 7, iizrther ccnqsising: 

ii» converter competed to opeiate as a f orward type 
converten 

10. A switching mode power converter as daimed in 
daim 6 or 7^ fiother con^nisi:^ 

the converter connected to opeiate as a fiyhack type 
coQvexten 
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Please add Claims 11-60: 



11. A power converten comprising: 

a power ixansformer having a plurality of windings: 

a clamping circuit coupled to said power transformer, that limits a voltage across at least 
one of said plurality of windings during a clamping interval of said power converter and 

a synchronous rectification device coupled to said power transformer and having a contro] 
terminal responsive to a signal across at least one of said plui^ty of windings such that said 
synchronous rectification device is active for substantially all of said clamping interval. 

12. The power converter as claimed in claim 1 1 wherein said clamping circuit is 
directly connected to said power transformer 

13. The power converter as claimed in claim 1 1 wherein said clamping circuit is 
coupled to a primary winding of said power transformer. 

14. The power converter as claimed in claim 1 1 wherein said power transformer has a 
y center-tapped secondary winding. 

J The power converter as claimed in claim 1 1 further comprising a power switch 

that connects a primary winding of said power transformer to an input of said power converter 
m during a first cyclic interval of said power converter. 

aJ .16, The power converter as claimed in claim 1 1 fiirther comprising a fiirther 

synchronous rectification device, coupled to smd power transformer, that is active during a first 
cyclic interval of said power converter. 

IT The power converter as claimed in claim 1 1 fiirther comprising a rectification 
device, coupled to said power transformer that is active during a first cyclic interval of said 
5 power converter 

18, The power converter as claimed in claim 11 wherein said clamping circuit 
comprises a switching device connected in series with a capacitor 

The power converter as claimed in claim 18 fiirther comprising a control circuit 
that controls said switching device. 

20, The power converter as claimed in claim 1 1 wherein said power converter operates 
in one of: 

a forward mode, 
a flyback mode, and 
a forward/flyback mode. 
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a power transformer having a plurality of windings: 

a synchronous rectification device coupled to at least one of said plurality of windings and 
having a control terminal: and 

a clamping circuit coupled to said power transformer, that limits a voltage applied to said 
control terminal such that said synchronous rectification device is active for substantially all of a 
clamping interval. 

22. The power converter as claimed in claim 21 wherein said clamping circuit is 
directly connected to said power transformer 

23. The power converter as claimed in claim 21 wherein said clamping circuit is 
coupled to a primary winding of said power transformer 

24. The power converter as claimed in claim 21 wherein said power transformer has a 
center-tapped secondary winding. 

y 25, The power converter as claimed in claim 21 further comprising a power switch 

that connects a primary winding of said power transformer to an input of said power converter 
JT; during a first cyclic interval of said power converter. 

5 2L The power converter as claimed m clai m 21 fiirther comprising a further 

,0 synchronous rectification device, coupled to said power transformen that is active during a first 

flj cyclic interval of said power converter. 

^'f 2T The power converter as claimed in claim 21 further comprising a rectification 

^ device, coupled to said power transformer, that is active during a first cyclic interval of said 
:^ power converter. 

% 28^ The power converter as claimed in claim 21 wherein said clamping circuit 

comprises a switching device connected in series with a capacitor. 

29, The power converter as claimed in claim 28 fiirther comprising a control circuit 
that controls s aid switching device. . - 

30. The power converter as claimed in claim 21 wherein said power converter operates 
in one of: 

a forward mode, 
a flyback mode, and 
a forward/flyback mode. 



31. A power converter, comprising: 

a power transformer having a plurality of windings: 

a synchronous rectification device having a control terminal and coupled to at least one of 
said plurality of windings: and 

a clamping circuit, coupled to said power transformer, that limits a voltage applied to said 
control terminal such that said synchronous rectification device conducts a load current for 
substantially all of a clamping interval. 

32. The power converter as claimed in claim 3 1 wherein said clamping circuit is 
directly connected to said power transformer. 

33. The power converter as claimed in claim 3 1 wherein said clamping circuit is 
coupled to a primary winding of said power tr ansformer. 

34. The power converter as claimed in claim 3 1 wherein said power transformer has a 
center-tapped secondary winding. 

% 35^ The power converter as claimed in claim 3 1 further comprising a power switch 

P that connects a primary winding of said power transformer to an input of said power converter 
fll during a first cyclic interval of said power converter. 

5V 36, The power converter as claimed in claim 3 1 further comprising a further 

synchronous rectification device, coupled to said power transformer, that is active during a first 
llJ cyclic interval of said power converter. 

^ 3Zu The power converter as claimed in claim 31 further comprising a rectification 

device, coupled to said power transformer, that is active during a first cyclic interval of said 
^ power converter. 

3 38^ The power converter as claimed in claim 31 wherein said clamping circuit 

comprises a switching device connected in series with a capacitor. 

39. The power converter as claimed in claim 37 further comprising a control circuit 
that controls said switching device. 

40. The power converter as claimed in claim 31 wherein said power converter operates 
in one of 

a forward mode. 
a flyback mode, and 
a forward/flyback mode. 
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41. A power converter, comprising: 

a power transformer having a plurality of windings: 

a synchronous rectification device having a control terminal responsive to a drive signal 
and coupled to at least one of said pliiraKty of windings: and 

a clamping circuit coupled to said po wer transformer, that limits said drive signal applied 
to said control terminal such that said drive signal is continuous for substantially all of a clamping 
interval. 

42^ The power converter as claimed in claim 41 wherein said clamping circuit is 
directly connected to said power transformer. 

41 The power converter as claimed in claim 41 wherein said clamping circuit is 
coupled to a primary winding of said power transformer. 

44, The power converter as claimed in claim 41 wherein said power transformer has a 
center-tapped secondary winding. 

45, The power converter as claimed in claim 41 further comprising a power switch 
that connects a primary winding of said power transformer to an input of said power converter 
during a first cyclic interval of said power converter. 

4d The power converter as claimed in claim 41 fiirther comprising a further 
synchronous rectification device, coupled to said power transformer, that is active during a first 
cyclic interval bf said power converter. 

41. The power converter as claimed in claim 41 fiirther comprising a rectification 
device, coupled to said power transformer, that is active during a first cyclic interval of said 
power converter. 

48, The power converter as claimed in claim 41 wherein said clamping circuit 
comprises a switching device connected in series with a capacitor. 

49, The power converter as claimed in claim 48 further comprising a control circuit 
that controls said switching device. 

50, The power converter as claimed in claim 41 wherein said power converter operates 
in one of: 

a forward mode, 
a flyback mode, and 
a forward/flyback mode. 



-iO- 



51. A power converter, comprising: 
an input that accepts a DC voltage: 

an output that provides current to a load: 

a power tmnsformer having at least one primary winding and at least one secondary 
winding: 

a power switch that periodically connects said input to said at least one primary winding 
during a first cyclic interval of said power converter: 

a clamping circuit that limits a voltage across said at least one secondary winding during a 
clamping interval of said power converter, and 

a synchronous rectification device having a control terminal responsive to a signal across 
said at least one secondary winding such that said synchrono us rectification device is active for 
substantiallv all of sai d clamping interval. 

52. The power converter as claimed in claim 5 1 wherein said clamping circuit is 
directly connected to said power transformer. 

53. The power converter as claimed in cla im 51 wherein said clamping circuit is 
^ coupled to said at least one primary winding of said power transformer. 

S'l 54^ The power converter as claimed in claim 51 wherein said at least one secondary 

• g winding has a center-tap. 

yp 55, The power converter as claimed in claim 51 fiirther comprising a voltage limiting 

fU device coupled to said synchronous rectification device. 

ff 56, The power converter as claimed in claim 51 fiirther comprising a further 

y synchronous rectification device, coupled to s^d power transformer, that is active during a first 

■J1 cyclic interval of said power converter. 

J5 yL The power converter as claimed in claim 5 1 fiirther comprising a rectification 

device, coupled to said power transformer, that is active during a first cyclic interval of said 
power converter. 

58. The power converter as claimed in dmm 51- wherein said clamping circuit 
comprises a switching device connected in series with a capacitor 

59. The power converter as claimed in claim 58 fiirther comprising a control circuit 
that controls said switching device. 

60. The power converter as claimed in claim 51 wherein said power converter operates 
in one of: 

a forward mode, 
a flyback mode, and 
a forward/flyback mode. 
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ABSTRACT 



A 3v a±rogo us iscti&r for "sse with a daaipsss-SKCs power 
ccnvsrtsr sscs is ons saibccis^st a. Lybild xscti^r with a 

of the c oTTO uc t j 'o a^scaccudccsicn, ssossnce cf the power 
swia± and a. second leoi^ing device enscciSsd in cne 
iHuarsri'v^ embtxssent as a low yclts^ bn?oIar diode 
T^cd^fing device active during as alternative interval to the 
^x5t conchiction/^aoncc ndu ctica is^rvaL gate dsive to 
the MOSFET device is con ti nu ous at a constan t for 
sia^sfrrrnfalTy aH of the second is^rval whidi enhances 
eaciency cf the rect ine n The te^oiar recdfer device issj 
aiso 1» ea±^ed as a MOSFET (fevice. The scb^ieca&r 
xnaj be t£ssd is both forward and ^bsck power coirrerters. 
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nj Washington, D.C. 20231 

]Z Box: Reissue 

H Sir: 

!S As the below named inventor, I hereby declare that my readaice, post office address and 

citizenship are as stated below next to my name and that I believe that I am the original and first 
inventor of the subject matter which is described and claimed in the U.S. Patent No. 5,528,482, 
granted June 18, 1996, and for which a reissue patent is sought on the invention entitled: "Low Loss 
Synchronous Rectifier for Application to Clamped-Mode Power Converters,"" the specification of 
which is attached hereto. 

I have reviewed and understand the contents of the above identified specification, including 
the claims. 



I acknowledge the duty to disclose information that is material to the examination of this 
application in accordance with 37 C.F.R. §1.56. 

I believe that the original patent is wholly or partly inoperative or invalid by reason of a 
defective declaration and that the error arose without any deceptive intention. The declaration was 
defective on its &ce since the application was inadvertently identified as a continuation-in-part rather 
than a continuation. 

I fiirther believe that the original patent is wholly or partly inoperative or invalid by reason 
of defective drawings and that the errors arose without any deceptive intention. More specifically, 
reference numerals were inadvertently omitted fi-om several figures. The specification clearly 
supports the addition of the reference numerals and no new matter is introduced. The corrections 
are indicated in the drawings submitted in the reissue application. 

I fiirther believe that the original patent is wholly or partly inoperative by reason of claiming 
less than I had the right to claim in the patent and that the error arose without any deceptive intention. 
I believe that the scope of Claims 1-10 is unnecessarily narrow in light of what is disclosed in U.S. 
Patent Number 5,528,482. 

New independent Claims 1 1, 21, 3 1, 41 and 51, as presented in the reissue application, are 
broader in scope. The new claims more particularly point out and distinctly claim the invention in 
U.S. Patent Number 5,528,482. The new claims do not introduce new matter since the specification, 
which has not been changed, directly supports the new claims. 

New Claims 12-20, 22-30, 32-40, 42-50 and 52-60, as presented in the reissue application, 
are dependent on new independent Claims 1 1, 21, 3 1, 41 and 5 1, and therefore include the limitations 
of the new independent Claims. No new matter is introduced. 
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All the errors corrected in this reissue application arose without any deceptive intention on 
my part. 

I hereby declare that all statements made herein of my ovm knowledge are true and timt ail 
statements made on information and beKef are believed to be true; and further that these statements 
were made with the knowledge that wiMd false statements and the like so nmde are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application, or any patent issuing thereon, 
or any patent to which this declaration is directed. 

p Full name of inventor: Allen Frank Rozman 

!fl Residence and Post OfiBce Address: 

1702 Waverly Court 
fU Richardson, Texas 75082 

2 Citizenship: United States of America 

J Inventor's signature: QShZi^ ^^U^^-^ Date: 3-^^-?8 
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